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1. Onuc HABYAJIBHOI IUCHUILIIHA

«IIporpamue 3a0e3ne4eHHs BOYIOBAHUX CHCTEM))

(Ha3Ba)

I'any3b 3HaHB, cHeniaJbHICTb, OCBITHIN CTYNIHb

l'any3p 3HaHb

12 Indopmariitai TexHoorii

CrerjiajabHICTh

121 «ImxenHepist mporpaMHOro 3a0e3MeUeHHs

OcCBiTHIi CTYNiHB

Marictp

XapakTepucTHKa HABYAJIbHOI TUCHUIIIHA

Bun BHOIpKOBa
3araipHa KiabKiCTh TOQUH 120
Kinekicts kpeauriB ECTS 4
KiTBKICTh 3MICTOBHX MOJTYJIIB 2
dopma KOHTPOJIIO eK3aMeH

IToka3HUKH HABYAJIbHOI IMCIUIIIHM JJIs1 1eHHOI ()OpMM HABYAHHS

neHHa (opma HaBYaHHS

Pik miaroroBku 1
Cemectp 1
Jlexuiitai 3aHaTTs 30 ron.
JlaGoparopHi 3aHTTA 30 rox.
Kypcosa po6ora

CamocTiitHOi po00TH CTyIeHTa 60 rox.
KinpkicTh THIKHEBUX T'OAUH

TSt IeHHO1 (hopMH HaBYaHHS: 4 ron.

ayJUTOPHUX
CaMOCTIHHOT poOOTH CTy/I€HTa —




2. MeTta Ta 3aBJaHHA HABYAJBLHOI AMCIUILIIHI

3aranpHl TPUHIMON Ta TEXHIYHI OCOOJIMBOCTI PO3pOOKH BOYJOBAaHUX CHCTEM
KepyBaHHs OOJIafHAHHSAM PI3HOMAHITHOTO TPU3HAYECHHS. Y paMKax I[bOIo Kypcy
PO3TIIAAAIOTECS BIIOMOCTI, HEOOXI1IHI JUIsl MOOYAOBU HacaMIiepel MIKpOIPOIECOPHUX
CUCTCM  KCPYBAHH:A CHGHiaHiSOBaHHM YCTATKYBAHHM. 3aBI[aHHH IIporpaMHoOro
3a0e3IeueHHs] BOY/IOBaHUX CUCTEM € KOMIUIEKCHUM, MOTPEOYIYUM BijJ po3po0IiroBaya
crenu(iYHUX 3HAHBb 13 PI3HUX 00JaCTeH anapaTHOl i MPOTrpaMHOi 1HKEHepIi.

Meta — dopMyBaHHS Yy CTYJEHTIB CUCTEMHU 3HAHb IPO IPUHIMI Aii Ta Irajgy3i 3aCTOCYBAaHHSI
IIPUCTPOIB _Ha 0a3l  MIKpOKOHTPOIEPIB, MOKIMBOCTI MIKPOKOHTpOJEepHMX miaT Arduino # iIx
BUKOPHCTAHHS IIPU PO3POOIIl IPOTOTHIIB HOBUX IPUCTPOIB, 4 TAKOK HABHYOK alapaTHO-IIPOIPAMHOI0
MIPOEKTYBAHHs BOYIOBAHNX CUCTEM KEPYBAHHS CIIEIIAII30BAHUM YCTATKYBAHHIM.

3aBIaHHSA BUBYECHHS OVIOBM Ta TPUHLUNY Jii eJeKTPOHHHX IMPUCTpOiB Ha 0Oasi
MIKpDOKOHTPOJIEPIB;,  O3HaWoMIEHHS 3 Arduino-CyMiCHOIO  HAJaro/UKyBaJIbHOIO  IIJIATOK  Ta
cepenoBuleM mporpamyeaddsa Arduino IDE: oBoJOmiHHSA mpuiloMaMd OPOrpaMyBaHHS B3a€EMOJIT
MIKPOKOHTPOJIEPIB 3 IHIIMMM €JEMEHTAMH IIPUCTPOIO (JIaTYMKAMH, 3ac00aMU JIFOIMHO-MAIIMHHOIO
iHTepdeiicy, BUKOHABUMMH €JIEMEHTaMHM) W IHIIMMH NPUCTPOSIMU; HAOYTTI HABUYOK BHUOODY
KOMIIOHEHTIB I peanizallii 3a1aHol  (QYHKIIOHAJILHOCTI MPHUCTPOIO; IOJETIIMTH BIPOBAHKEHHS
MIKPOIIPOIIECOPHUX IIPUCTPOIB YV IOBCIKACHHY OPAKTUYHY Ta npodeciiiny misnbHICTE MalOyTHIX
(axiBIiB, SKi BOJOMIIOTH CHENU(IYHMMU 3HAHHSAMH 13 pi3HMX o0JjacTed amapaTHOi W MporpaMHoil
1HXKCHepIi.

VY pe3ynbTaTi BABYCHHSI HABYAJIbHOI JUCHUIUIIHU CTYJICHT MIOBUHEH

3Hamu.
- 0a30Bl 3HAaHHI [IPO MIKPOKOHTpOJIEpHY maTy Arduino Juis BUpIMIEHHS 3a1a4 31 300py JaHUX

3 TATYHKIB, KEPYBAHHI a00 B3aeMOIii 3 KOPUCTYBAYEM IUISIXOM PO3POOKH IIPOTOTUITY

MPUCTPOIO Ha 6a3i Arduino Ta oro nporpaMyBaHHS:;

- OpUHOMOU poOOTH IIPUCTPOIB Ha 0a3l MIKPDOKOHTPOJIEDIB,

- MCETOAH 1 IIPUHITMITNA DO3DO6KI/I OporpaMHoOro 3a0€3MeUeHHS JJIA MiKDOKOHTDOJ’ICDiB ¥y mjaarax

micro:bit Ta Arduino;

emimu:
- DO3DO6J’I$ITI/I IIPOTOTUIIN HDHCTDOIB Ha OCHOBi HaJ'IaFOI[)KVBaJ'IBHOI I1IJIaTHU AI'dLlil’lO Ta

30BHIMIHIX €IEKTPOHHUX MOAVIIB;

- PO3POOIATH JUTd HUX OPOrPaMM 3 BUKOPUCTAaHHAM 010mioTek st mratdopmu Arduino.

1. Bignosiguo OIIIT II3BC
3K04. 3aaTHICTh CHINIKYBATUCS 3 MPEICTABHUKAMU 1HIIUX NPOdECIHHUX TPy PI3HOTO
piBHS (3 €KCIIEpTaMH 1HIIUX Taly3edl 3HaHB/BUIIB €KOHOMIYHOI JiSJILHOCTI), Y TOMY
YHCIIl, 3 eKCIIEPTAMH MPUPOJI0OXOPOHHOT Taly3i.
3KO05. 3natHiCTh reHepyBaTH HOBI 1/1€1 (KpeaTUBHICTH).
CKO1l. 3partnicTe aHamizyBaTu MpeAMETHI o0jacTi, (QopMyBaTH, Kiacu(piKyBaTH
BUMOTM  JI0 TNPOTPaMHOro  3a0e3leyeHHs, Hacammepen, IMOB’SI3aHUX 3
IPUPOAOOXOPOHHOIO TaTy3310.



CKO02. 3natHicTh po3po0sATH 1 pealli3oByBaTH HAyKOBI Ta/a00 MPHUKIIAAHI POEKTH Y
cdepi 1HXKEHEPiT mporpaMHOro 3a0e3MeueHHs.

CKO4. 3natHicTh po3BHUBATH 1 peai3oByBaTH HOBI KOHKYPEHTOCIPOMOXHI i€l B
1HXKeHepii MporpamMHOro 3a0e3rmeueHHs.

CKO7. 3paTHICTP KpPUTHUYHO OCMHUCIIOBATH TPOOJIEeMH Yy Taiy3i 1H(opMamiiHux
TEXHOJIOTIH Ta Ha MeXl Traidy3ed 3HaHb, IHTETPyBaTH BIJAMOBIIHI 3HAHHS Ta
PO3B’A3yBaTH CKJIa/HI 3a7a4l Y IHUPOKUX a00 MYJIbTHIUCIUILTIHAPHUX KOHTEKCTaX.
CKO8. 3gatHicTh po3po0IsSTH 1 KOOPAUHYBATH MIPOLIECH, €TAIN Ta 1Tepallii >)KUTTEBOTO
UKy TPOTPAMHOTO 3a0e3MeueHHs Ha OCHOBI 3aCTOCYBaHHS Cy4aCHUX MOJIENEH,
METO/IIB Ta TEXHOJIOT1H PO3pOOIEHHS MPOTPAMHOTO 3a0€3MEeUCHHS.

PHOl1.3matu 1 3acTrocoByBaTM cCydacHi mpoQeciiiHi cTaHmapTH 1  1HII
HOPMAaTHUBHOIIPABOBI JOKYMEHTH 3 1H)XKEeHep1l IporpaMHoro 3a0e3neueHHsl.

PHO3. Byaysatu 1 mocnimkyBaTH Mojenl 1HPOPMAIIHHUX TMPOLECIB Y MPHUKIATHIN
obJacTi, Hacammepes, MoB’ A3aHO1 3 IPUPOI0OXOPOHHOIO TATY3310.

PHO4. Busnsatu iHbopmariiitHi motpedbu 1 kiacudikyBaTH J1aHi JUIsl IPOEKTYBaHHS
IPOrPaMHOTr0 3a0€3MEUEHHS.

PHO7. AmanizyBaTu, OIIIHIOBAaTH 1 3aCTOCOBYBAaTH Ha CHCTEMHOMY piBHI CydacHi
nporpamMHi Ta amaparHi Iuiatr@opMu JUisl poO3B’si3aHHS CKJIQJAHHMX 3ajad 1HXKEHepil
IPOrPaMHOTr0 3a0€3MEUEHHS.

PH10. MoaudikyBatu icHyrOYl Ta pO3POOJSATH HOBI AJITOPUTMIYHI PIIICHHS
JIETAIbHOTO MPOEKTYBAHHSA MTPOTPAMHOTO 3a0€3MEYCHHS.

PH12. TIlpuiimatu eQeKTMBHI OpraHizaliifHO-yNpPaBIIHCbKI PIIMIEHHS B yMOBax
HEBHU3HAYEHOCTI Ta 3MiHM BUMOT, TOPIBHIOBATH AJIbTEPHATUBY, OLIIHIOBATH PU3HKHU.
PH17. 306uparu, aHanmizyBaTtH, OLIHIOBATH HEOOXITHY IJisi PO3B’SA3aHHS HAYKOBUX 1
NPUKIAAHUX 3a7a4 1H(OpMalito, BUKOPUCTOBYIOUH HAYyKOBO-TEXHIUHY JITEpaTypy,
0a3u JaHMX Ta IHIII JHKepea.

2. Bignosimao OINII IYVCT ta KEEM

3K1. 3naTtHicTh 0 aOCTPAKTHOT'O MUCJICHHS, aHAJ13y Ta CHHTE3Y.

3K2. 3parHICTh 3aCTOCOBYBaTHM 3HAHHSA Yy NPAKTUYHUX CHUTyallsX, Hacammepen,
MOB’SI3aHUX 3 IPUPOJOOXOPOHHOIO TaTy33I0.

3K3. 3gaTHICTh CHIKYBAaTUCS JEPKABHOIO MOBOIO SIK YCHO, TaK 1 MUCbMOBO.

3K6. 3naTHICTh OYyTH KPUTUYHUM 1 CAMOKPUTUYHUM.

3K7. 3naTHICTh TEHEpYBATH HOBI 171€1 (KPEaTHUBHICTB).

CK2. 3patHiCTh KOMYHIKYBaTH 3 TIPEACTaBHUKAMH pI3HUX Taly3ed 3HaHb,
HacaMIiepes1, MPUPOI00XOPOHHOI ramy33i, Ta cep MIsITHHOCTI 3 METOIO 3’ ICYBaHHS 1X
noTped B aBTOMaTHU3aIlii 00poOku iHpopMaIrii.

CK3. 3parnicTs 30upath, GpopMaizyBaTu, CHCTEMAaTU3yBaTH 1 aHAMI3yBaTH MOTPeOH
Ta BUMOTH JI0 KOMIT'IOTEPHOI CHCTEMH, IO PO3POOJIAETHCS, EKCIUIyaTyeThCSl YU
CYITPOBOKYETHCS.

CKS5. 3patHiCTh  BUKOPUCTOBYBaTHM  MaTeMaTHU4HI  METOAM IS aHaJ3y
dbopmaiizoBaHUX MojieNed MpeAMEeTHOI 00JacTi MEBHOTO MPOEKTY B Mpolieci HOro
peaizalii 1 CyrmpoBOIKEHHS.



CK6. 3gatnicts 30upaty 1 aHaji3yBaTH JaHl (BKJIIOYHO 3 BEJIMKHMMH), HacaMIepes,
MOB’SI3aHUX 3 MPUPOJOOXOPOHHOIO Taly33i0, NSl 3a0€3MEUYEHHs SIKOCTI MPUIHATTS
pIIICHb.

CKS8. 3pmarHicTh 3acTOCOBYBaTHM ICHYIOUI 1 pO3pOOJISATA HOBI  aNrOPUTMU
pO3B’A3yBaHHSl 3ajady y Traidy3l KOMITIOTEPHHX HayK: aJIrOpPUTMU PO3B’SI3aHHS
OOYHUCITIOBAJILHUX Ta JIOTIYHHUX 3a/lad, aIrOPUTMH MapaliebHUX Ta PO3MOALICHHUX
00YHCIIeHb, AJITOPUTMH aHATITUYHOT 0OPOOKM M 1HTEIEKTYaJIbHOI'O aHAI3y BEIUKHX
JAHUX 3 OIIHKOIO iX €)EKTUBHOCTI Ta CKIIATHOCTI.

CK10. 3pgaTHICTP BHUKOPHCTOBYBAaTH NpPOTpaMHI IHCTpyMEHTaMH Uid OpraHizamii
KOMaH/HO1 pOOOTH HAJl TPOEKTOM.

CK11. 3gaTtHicTh po3po0IsITH Ta aaMIHICTpyBaTH 0a3u JaHUX Ta 3HAHb, BOJOJITH
CY4aCHHMH TEOPISIMHU Ta MOJEISIMH JaHUX Ta 3HAHb, METOJAAMH X 1HTEPaKTUBHOI Ta
aBTOMAaTHU30BaHOT pO3POOKHU, TEXHOJIOTIAMUA 0OPOOKH Ta Bi3yami3allii.

CK13. 3paTHicTh IHIIIIOBATH Ta IUIAHYBAaTH MPOILIECH PO3POOKH KOMII FOTEPHHX
CUCTEM Ta IMPOrpPaMHOro 3a0e3MeuUeHHs, BKJIIOYHO 3 HOro po3poOKOI0, aHai30M,
TECTYBAaHHSAM, CUCTEMHOIO IHTEIPALI€I0, BIPOBAIKEHHSAM 1 CYIIPOBOIOM.

PHI1. InenTtudikyBatu MOHSTTS, aJrOPUTMHU Ta CTPYKTYpH JaHUX HEOOXITHI ISt
OIHKCY, PO3pOOKHU ad0 AOCIIKEHHS MPEAMETHOI 00J1acTi, 10 OB’ A3aHa, HacaMIlepe/,
3 IPUPOJOOXOPOHHOKO Taly33l0; 3a0€3MeUUTH JIEKOMITO3UIIII0 MOCTaBJICHOI 3adaul 3
METOIO 3aCTOCYBaHHS BIJIOMUX METOIB 1 TEXHOJIOT1M JJIs i1 BUPIIIICHHS.

PH3. AmnamizyBaTu NOpOMIKHI PE3yJIbTaTH PO3POOKH abO0 IOCIIIKEHHS 3 METOIO
3'sCyBaHHS iX BIJAMOBIJHOCTI BHMOTraM; pO3pOOJSTH TECTH Ta BHKOPUCTOBYBATHU
3acobu BepudiKallii, 100 NePEeKOHATHUCS Y AKOCTI IPUHUHATUX PILLIEHb.

PH4. AmnamizyBatu  npeaMmerHy  oOjacTh,  Hacammepen,  IOB’si3aHy 3
NPUPOJOOXOPOHHOIO Tajy33i0, po3poOKu abo AOCHIKEHHS, BUKOPUCTOBYIOUH
HasBHY  JOKYMEHTAI[ll0, KOHCYJbTallli 3  CTEUKXOJAepaMH;  po3poOJsiTh
JOKyMEHTaIlto, mo (ikcye sk (yHKIIOHAIBHI, TaK 1 He()YHKIIIOHATbHI BUMOTH JI0
PO3POOKHU YU JOCIIIIPKCHHS.

PHS. Po3pobnsitu Ta 3a0e3neduyBaTu 3aX0/Id 3 MOHITOPUHTY, ONTHMI3allii, TEXHIYHOTO
00CITyroByBaHHS, BUSBIICHHS B1JIMOB TOIIIO.



3. IIporpama Ta cTpyKTypa HABYAJIbHOI AUCUMILIIHYU JIS:

3micToBuii moay.s 1. IlporpaMmyBaHHs KOHTPOJIEpPiB
Tema 1. 3acanvhi gioomocmi npo 80y008aHi Komn'tomepHi cucmemu
3aranpHi  BIZOMOCTI  Mpo  BOyAOBaHI  KOMM'IOTEPHI  CHCTEMH,  apXITEKTYypY,
(YHKITIOHYBaHHSI Ta IPUKIAIU QYHKITIIO.
Tema 2 Ocnosu npocpammuoi apximexkmypu MK cimeiicmea x51

OcHoBa mOOYI0BH BOYAOBAaHHUX MIKPOIPOILIECOPHUX CHCTEM BHKOPHUCTOBYIOTHCS
MikpoKkoHTpoJsiepu cimerictBa x51. Lle cimeiicTBo 3'siBuiocs HampukiHii 80-X pokiB
MUHYJIOTO cTopiyus B oco01 mikpocxemu 18051 ¢ipmu Intel. Ognak, He3Baxkaroun Ha
CONMAHMA BIK, BOHO TPOJOBXKYE PpO3BUBATUCA MW  3aJUINAETHCS OJHUM 3
HAWUTOIIUPEHIIIUX CIMEHCTB KOHTPOJIEPIB HA CHOTOIHIIIHIN JCHb.

Tema 3 Bepcii mikpoxoumponepis, ocnaweni 11311 3 ynompaghionemoeum cmupanHsm
Mikpocxema 8051 1 1i BiTum3Hsauii aHajgor 1816BES1 ocHamieni wMacodHo
nporpamoBanuM BHyTpimHIM [I3I1, mo mepexbavae ogHOKpaTHE MpPOrpaMyBaHHs Ha
3aBOJII-BUTOTOBIIOBaYi. CaMOCTIHHO MporpamMyBaTH Taki BapiaHTH MIKPOKOHTPOJEPIB
MO>KHA JIMIIE 32 HAassBHOCTI 30BHiIHbOrO [13I1.

Tewma 4. [IporpamyBanns nig micro:bit. [Tocninosuuii mopt (UART) MK x51
[TocnimoBHMIA MOPT MIKpOKOHTpoJiepa XS51 1HaKIE Ha3UBAEThCSA «YHIBEpCaJIbHUMN
acunxpoHHu# npuiiMau-nepenasau» (Y AIIIL, UART). IIpu3Hauenuii BiH A1 npuiioMy
1 mepenaul iHdopmMailii, TpeACTaBICHOT MOCTIAOBHUM KOJOM (MOJoAm OITH —
MEPIIMMH) B IOBHOMY JYIUIEKCHOMY PEXUMI

3micToBuii MoayJb 2. Ilporpamue 3a6e3neuennst Proteus
Tema 1. Anapamna wacmuna BKC nokoninnsa Arduino
AnapatHa vactmHa Arduino - e BimkpuTa tuiatpopma, sKa J03BOJISIE 30HpaTH
PI3HOMaHITHI €JEeKTPOHHI mpuctpoi. Arduino 1ikaBa mporpamicram, sKi OaXarOTh
310paTu Ta 3amporpamyBaTH CBIl MIPUCTPIit a00 KepoBaHY KOHCTPYKITIIO.

Tema 2 Mosa npoepamysanus npucmpoie Arduino
Jlyist mporpaMmyBaHHs MPUCTPOiB Arduino BUKOPHUCTOBYETHCS cripoiiieHa Bepcis C++.
Po3pobky I13 moxxkHa BecTu Ak 3 BUKopuctaHHsiM cepenoBuiia Arduino IDE, tak 1 3a
nonomororo 10BuUibHOT0 C/C++ 1HCTpyMEHTapIo.

Tema 3. Bipmyanvhe npoexmyeants 60y008anux cucmem 6 cepedosuwyi Proteus vsm
[TakeT mporpam 1isi aBTomatu3oBaHoro mnpoektyBaHHsi (CAIIP) enekTpoHHUX cxeMm.
Proteus VSM Mo’ke BUKOPHUCTOBYBATUCA IBOMA JIOCUTH BIIMIHHUMU crioco0aMu — abo
s [aTepakTuBHOTO MogentoBanHs ado s MonentoBanHs Ha OcHoBI [iarpam.



CTPYKTYPA HABYAJIbHOI JIUCILIATIJIIHU

Kinekicts roauu

Ha3zBu 3micToBHX neHHa popma 3aouna gopma

MOJIYJIIB 1 TEM THUXHI | YChOTO y TOMY YHCII1 yChO y TOMY YHUCII

11 m | 7ab | iHg | C.p. To I n | mab | iHx

1 2 3 4156 | 7] 8 9 10 111] 12 | 13

3mictoBuii Moayib 1. [IporpaMmyBaHHs KOHTPOJIEPiB

Tema 1. 3aranbui 4 2 4
B1JIOMOCTI TIPO
BOYyI0BaH1
KOMIIT'FOTEPHI CHCTEMHU

Tema 2 OcHoBH 4 2 4
pOrpaMHOT
apxitektypu MK
cimelicTBa x51

Tema 3 Bepcii 4 2 6
MIKPOKOHTPOJIEPIB,
ocHaeni 1311 3
yIbTpadioneTOBUM
CTUPAHHSIM

Tema 4. 2 4 8
[TporpamyBaHHSI I1i]
micro:bit.
[TocninoBHMIA TOPT
(UART) MK x51

Pazom 3a 3micToBUM 24 | 14 14 22
MoayJeM |

3mictoBuii Moayib 2. [Iporpamue 3abe3neuenns Proteus

Tema 1. AmapatHa 4 6 12
yactuna BKC
nokoiHea Arduino

Tema 2 MoBa 6 8 14
porpaMyBaHHS

npuctpois Arduino

Tema 3. Bipryaibne 6 6 12
IPOEKTYBaHHS

BOY/TOBaHMX CHUCTEM B
cepenosuii Proteus

vsSm
Pa3om 3a 3micTOBUM 30| 16 20 38
MOAayJeM 2

Vceworo ronuu 54 | 30 30 60
Kypcosuii npoekt
(pob6orta)

(SIKII0 € B poO0UOMY HaBYATBHOMY - - - -
TUIaHi)

VYceroro roqu 54 | 15 30 60




S.

Temu NPAKTHYHHX 3aHATDH

No HasBa temu KinbkicTh
3/ TOTNH
4
6. Temu 1aGopaTOpPHUX 3aAHATH
Ne Hasga remu KinpkicTh
3/ TOTUH
1.| «Peamizanis nmpoektiB argopmu Arduino B cepenonuiii Proteusy» 2
2.| «Peamizamiss cucreMu BUBEAEHHs iH(OpMaIlii MpoeKTiB IaThopMu 2
Arduino B cepenoBuii Proteusy
3.| « Peamizariisi cucteMu MOHITOPHUHTY B cepeoBuIili Proteus » 2
4.| «OOMiH JaHUMH MK TIEPCOHATBHUM KOMIT IOTEPOM Ta alapaTHOIO 2
00YHCITIOBAIBHOIO TIAT(HOPMOFO»
5.| «Ilepemaua xomann yepes Serial (COM) mopt» 2
6.| «Peanizalis cucTeMl MOHITOPUHTY B cepenoBuiii Proteus. Yuranus 2
Ta 30€pEeIKEHHS JTAHUX 3 JTATIYNKA TEMIICPATyPH)
7.| «OOMiIH JaHUMHU MK TIEPCOHAILHUM KOMII FOTEPOM Ta arapaTHOIO 2
009HCITIOBAITEHOIO TUTaTHopMOI0 Arduino i3 BUKOPUCTAHHSIM
MIPOrpaMHOTO cepetoBuIa Proteus (Ha mpuKIIai miIKIFOYeHHS
CEPBOIIPUBOLY)»
8.| «ABTOMAaTH30BaHE KEPYBAHHSI CEPBOIPUBOIOMY 2
9.| «Peanizaiis mporpamMu KepyBaHHS KPOKOBUM JIBUTYHOM 3 2
BUKOPHCTaHHSM arapaTHoi 00YnCIItOBaIbHOI aThopmu Arduinoy
10| «Peanizanis mporpaMu aBTOMAaTU30BaHOTO KEPYBAHHS KPOKOBUM 2
JIBUTYHOM 3 YPaxXyBaHHIM TEMIICPATYPH ITOBITPSI»
11 TIporpamyBanHs B Proteus 2
12 MonynbsHe nporpamyBaHHs B Proteus 2

7. KOHTpOJIbHIi NMTAHHS, KOMIJIEKTH TE€CTiB /115l BU3HAYEHHS PiBHA 3aCBOECHHS

3HaAHb CTYACHTAMH

Sk Ha3MBa€ETHCS MPOrpaMHA IHCTPYKIIS HalMMCAaHA JIJIsl BOYIOBYBAaHUX CUCTEM?
1) Mikpomporpamoro

2)

CketuemMm

3) Komom

4) Kopenem

Sk Ha3zuBaeThCs BOyJ0BaHa cucTema’?
1) cnemianizoBaHa 00YKCITIOBAIbEHA CHCTEMA, SIKa B CHITY PO3B’sI3yBaHOI 3a/1a4i

2)
3)

4)

0e3mocepeHbO B3aeMOIIE 3 (Pi3MUHMMHU 00’ €KTaMU 1 IIPOIICCAMH.
cUCTeMa KepyBaHHS, sKa Ji€ 3 (HI3UIHUMHU 00’ €KTaMHU Ha TIPOIIECH.
iH(DopMmaIriiina cuctema, sika B CHITy pO3B’3yBaHO1 3a1a4i 0e3mocepeIHbO

B3aeMOJIi€ 3 PI3MIHUMHU 00’ €KTaMH 1 MPOIECAMHM.

CUCTEMA, sIKa B CHJTy PO3B’A3yBaHOI 3a7a4i B3aeMoi€ 3 GiI3MUHUMH 00’ €KTaMU 1

npoliecaMu siK 1opaada.

Sk mo3HavaroThes HUPPoBi BXoau Ha miiardopmi Arduino?

1)

DlI.

2) AO.

3)
4)

UP.
INI.



http://energ.nauu.kiev.ua/mod/resource/view.php?id=14954
http://energ.nauu.kiev.ua/mod/resource/view.php?id=14954
http://energ.nauu.kiev.ua/mod/resource/view.php?id=14981

CAMOCTIVMHA POBOTA

1.| «Peamizanis npoekTiB iargopmu Arduino B cepenonuiili Proteusy 10

2.| «Peamizanis cuctemMu BUBEACHHS iH(opMarii MmpoekTiB miargopmu 10
Arduino B cepenoBuiii Proteus»

3.| « Peamizanis cucremu kepyBaHHs Ha 0a3i uiatdopmu Arduino B 10
cepenoBui Proteus »

4. «OOMiH JaHHMHU MK TIEPCOHAIBHUM KOMIT FOTEPOM Ta arapaTHOO 10
00YHCITIOBAIBHOIO TIAT(HOPMOFO»

5.| «Ilepenaua komana yepe3 Serial (COM) nopt» 10

6.| IIporpamysanus B Arduino IDE 10

8. MeTtoau HABYAHHS.
M1. Jlekmis (mpoGnemHa, iHTepakTHBHA). M2. JlabopaTtopHa pobora.
M3. Ilpo6nemue napuanus. M4. [IpoektHe HaBuaHHs (iHAMBIyanbHEe). MS. JloCniTHUIIBKANA METOI.

9. ®opmu KoHTpOIIO.
MKI. TecryBannsa. MK4. Metoau ycaoro kontpomto. MKS. Exzamen. MK?7. 3Bir.

10. Po3noain 6aJiB, siki OTPUMYIOTH CTYJA€HTH.

OuiHOBaHHS 3HaHb CTyAeHTA Bi10yBaeThes 32 100-0anbHOO MIKAJIOHO 1
MEPEBOJIUTHCS B HALlIOHAJIbHI OLIIHKH 3rigHO 3 Ta0u. 1 «IlonokeHHs mpo ek3aMeHu Ta
3amiku y HYBill Ykpainn» (Haka3 npo yBeneHHd B 110 Big 27.12.2019 p. Ne 1371).

T1OTOYHUMKOHTDPOJIE Peiitunr 3 | PEHTHHT 3 Peiitumr IizcymkoBa
.. | nonatkoBoi | mTpadHuii .
HaBYAJILHOT arecraniss | 3araiabHa
pobotu R wrp ..

poGoTH R 1 (ek3aMeH | KimbKicTh

R np YH 3aJTiK) OaiB

3MicToBuit MOAYNE | 3MICTOBHIA MOIYJb 2
1
0-100 0-100 0-70 0-20 0-5 0-30 0-100

[ITkana omiHIOBaHHA

PeiiTunr 3100yBaya  (OniHka HalioOHAJIbHA 32 Pe3yJIbTAaTH CKJIAAaHHS €K3aMeHiB 3aJiKiB
BHLIOI OCBiTH, 6a1H eK3aMeHiB 3aTiKiB
90-100 BiIMIHHO 3apaxoBaHO
74-89 no0pe
60-73 3aJI0BLTHHO
0-59 HE3aJ0BIIBHO HE 3apax0oBaHO

Jiist BU3HAUYEHHS peUTHHTY CTYJeHTa (cilyxXayda) 13 3aCBO€HHS AUCHUILIIHU R yuc (10 100
OautiB) ofepkanuii pertunr 3 atectarii (10 30 O6aiB) TOAAETHCS JO PEUTHUHTY CTYJEHTA
(cmyxaua) 3 HaByasIbHOI poO60TH Ryp (10 70 6amniB): R juc = Rup + R ar.




11. MeToanuHe 3a0e3me4YeHHA
EnextponHuii Kypc IUCHMIUTIHU. PexxuM nocTymy:
https://elearn.nubip.edu.ua/course/view.php?id=2933
12. PexoMeH10BaHa JliTepaTypa
— OCHOBHA;

1. Arduino Uno [EnexTpoHHMi pecypc].
URL.: https://www.arduino.cc/en/Guide/Introduction# (nata  3BepHeHHS 3
TpaBHA 2018 poky)

2. bypmrtuncekuit M.B., Xait M.B., Xapuumwmn b.M., [laBaui HaBYanbHUU
NOCIOHUK 2-Te BHAAHHS JOMOBHEHE MIHICTEPCTBO OCBITH 1 HAyKH YKpaiHu
HaIllOHAJILHUI YHIBEPCHUTET ,,JIbBIBChKA MoJiTexHika” .JIpBiB - 2017, 201 c.

3. Jlatuuku Arduino [Enexktponnumii pecypc]. URL: https://arduino.ua/cat6-
atchiki (mara 3Bepuenns 14.05 2018).

4. JlaTuuk — Bikinemis. [EnekTpoHHMMI pecypc].
URL: https://uk.wikipedia.org/wiki/%D0%94%D0%B0%D1%82%D1%87%D
0%B8%D0%BA (marta 3sepuenss 20.04 2018).

— TOTIOMI2KHA.

1. MikpoeneKTpOHHI JaT4UKM HOBOTO TOKONiHHA [EnextpoHHuit pecypc].
URL.:https://uk.wikipedia.org/wiki/ (nata 3sepuenns 12.04 2018)

2. Cyxopyukina O. M. IndopmariitHe 3a0e3MeUeHHs] 1HTEIEKTyalTi30BaHUX
poOoTOTEXHIYHUX KOMIUIEKCIB. CTaH Ta MEPCIEKTUBU PO3BUTKY 1HPOPMATUKHU B
VYkpaini. K.: HaykoBa nymka, 2010. — C. 547 — 561.

3. Tepmopesuctop [ EnexTpoHHMit pecypc].
URL :https://uk.wikipedia.org/wiki/Tepmopesuctop (nara npoctymy: 15.02.2018
p.)

13 Indopmauniiini pecypcu

https://microbit.org

https://microbit.org/code/
https://makecode.microbit.org/#editor
http://amperka.ru/product/bbc-microbit
http://arduino.ru/Arduino _environment
https://github.com/HobbyComponents/CH340-Drivers
https://create.arduino.cc/projecthub/Arduino _Genuino/getting-started-with-arduino-web-editor-
on-various-platforms-4b3e4a?f=1
https://store.arduino.cc/arduino-uno-rev3
https://doc.arduino.ua/ru/prog/
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https://elearn.nubip.edu.ua/course/view.php?id=2933
https://www.arduino.cc/en/Guide/Introduction
https://arduino.ua/cat6-atchiki
https://arduino.ua/cat6-atchiki
https://uk.wikipedia.org/wiki/%D0%94%D0%B0%D1%82%D1%87%D0%B8%D0%BA
https://uk.wikipedia.org/wiki/%D0%94%D0%B0%D1%82%D1%87%D0%B8%D0%BA
https://uk.wikipedia.org/wiki/
https://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D1%80%D0%B5%D0%B7%D0%B8%D1%81%D1%82%D0%BE%D1%80
https://microbit.org/
https://microbit.org/code/
https://makecode.microbit.org/#editor
http://amperka.ru/product/bbc-microbit
http://arduino.ru/Arduino_environment
https://github.com/HobbyComponents/CH340-Drivers
https://create.arduino.cc/projecthub/Arduino_Genuino/getting-started-with-arduino-web-editor-on-various-platforms-4b3e4a?f=1
https://create.arduino.cc/projecthub/Arduino_Genuino/getting-started-with-arduino-web-editor-on-various-platforms-4b3e4a?f=1
https://store.arduino.cc/arduino-uno-rev3
https://doc.arduino.ua/ru/prog/

